We investigated the Systemic Lupus International Collaborative Clinics/American College of Rheumatology (SLICC/ACR) Damage Index as a predictor of severe outcome and an indicator of morbidity in different ethnic groups, and in regard to its validity. We retrospectively studied disease course within 10 yr of diagnosis in an inception cohort of 80 patients with systemic lupus erythematosus (SLE). The mean renal damage score (DS) at 1 yr after diagnosis was a significant predictor of endstage renal failure and the mean pulmonary DS at 1 yr significantly predicted death within 10 yT of diagnosis. Compared to Caucasians, Afro-Caribbeans and Asians had significantly higher mean total DS at 5 and 10 yr, and higher mean renal DS at 10 yr. At 5 yr, the mean renal DS in Afro-Caribbeans and the mean neuropsychiatric DS in Asians were significantly higher than in Caucasians. The rate of endstage renal failure in Caucasians was significantly lower than in the other ethnic groups. Our results confirm the validity of the SLICC/ACR Damage Index. KEY WORDS: SLICC/ACR Damage Index, Death, Endstage renal failure, Morbidity in different ethnic groups, SLE. © 1996 British Society for Rheumatology 248 by guest on September 14, 2016 http://rheumatology.oxfordjournals.org/ Downloaded from
THE Systemic Lupus International Collaborative Clinics/American College of Rheumatology (SLICC/ ACR) Damage Index, developed in 1992, was created to assess persistent reflection of disease activity in SLE patients and has been used in various 'paper' and real patient studies [1] . Damage, that means irreversible impairment, was defined as being continuously persistent for at least 6 months. The index is shown in Table la and b. In 1994, a weighted scoring system for SLICC/ACR Damage Index was presented [2] , based upon the opinion of lupus experts. Our retrospective study, based on the SLICC/ACR Damage Index, was undertaken to investigate the following four questions. Firstly can minor damage predict progression to major damage? For example, parts of the renal damage score (DS), such as a reduced glomerular filtration rate and proteinuria, have been shown to be associated with the subsequent development of renal insufficiency [3, 4] . Similarly, prediction of death by the SLICC/ACR Damage Index is also of interest. Secondly, can morbidity becompared between different ethnic groups? As survival in SLE patients has improved, comparison of mortality between ethnic groups has become less sensitive, but an analysis of morbidity may reveal other differences. Thus, the SLICC/ACR Damage Index, as an instrument of outcome assessment during lifetime, seems likely to satisfy this purpose. Higher mortality rates in Afro-Caribbeans [5, 6] and Asians [7] compared to Caucasians could reflect either more severe disease, higher disease prevalence [8, 9] or both and could be paralleled by higher DS. Thirdly, would the answers to the first two questions be in accordance with the literature and therefore demonstrate the validity of the SLICC/ACR Damage Index? Fourthly, would the weighted total DS [2] provide more insights into systemic lupus erythematosus (SLE) than the unweighted total DS? PATIENTS AND METHODS An inception cohort of all of our SLE patients in whom the diagnosis was established at least 10 yr prior to November 1994, and who had subsequently attended a specialist lupus clinic, was studied. At each out-patient consultation, detailed clinical and serological information was recorded (and kept separate from the hospital notes, although these were also available for perusal). The SLICC/ACR Damage Index was assessed retrospectively from the notes 1, 5 and 10 yr after diagnosis by the same rheumatologist (TS). In the case of a lethal outcome, the last DS was determined 6 months before death. The weighted total DS was calculated by multiplying the neuropsychiatric, renal and cardiovascular DS by four, the ocular, pulmonary, peripheral vascular and malignancy DS by three, and the gastrointestinal and musculoskeletal DS by two, resulting in a potential maximum of 133 points [2] . The date at which a patient fulfilled the fourth SLE classification criterion [10] was recorded as the date of diagnosis. Every patient was carefully reviewed for evidence of having had a severe outcome within 10 yr after diagnosis, defined as either death or endstage renal failure (ESRF) necessitating dialysis. If a patient had moved and had not been attending our out-patient clinic, attempts were made to contact her/him and their physicians to obtain the necessary data. [2] Potential maximum of the total ADI: 46 points. •Adding up to a total renal DS of 3 points.
TABLE Ib SLICC/ACR Damage Index: Glossary of terms Damage:
Non-reversible change, not related to active inflammation, occurring since onset of lupus, ascertained by clinical assessment and present for at least 6 months unless otherwise stated. Repeat episodes mean at least 6 months apart to score 2. The same lesion cannot be scored twice.
Cataract:
A lens opacity in either eye, ever, whether primary or secondary to steroid therapy, documented by ophthahnoscopy. 
Statistical analysis
The survival times to severe outcome were analysed using Cox regression. Damage scores and severe outcomes, respectively, were compared beween different ethnic groups by the Kruskal-Wallis rank test and Fisher's exact test for contingency tables. In case of an overall difference at P < 0.1, pairwise differences were tested using the Mann-Whitney rank and Fisher's exact test. The analyses were performed using Statview 4.02 and Splus 3.2. Differences were considered significant at P < 0.05, and no adjustment was made for multiple outcome testing.
RESULTS
Eighty patients, 77 females and three men, aged 33.2 ± 12 yr (mean ± S.D.), fulfilling the classification criteria of SLE [10] were studied. Fifty-three were Caucasians, 15 Afro-Caribbeans, nine Asians and three were of mixed ethnic origin. Damage could be scored at 1 yr after diagnosis in all 80 patients and at 5 yr in 76 patients; three had died and one had moved away. At 10 yr, the DS could be determined in 68 patientssix had died and six had moved away. Thus, by the end of the study, lOyr after establishing the diagnosis of 19 (0-8) ; 32.5% 0.00 (0); 0% 0.08 (0-1); 7.5% 0.05 (0-1); 5% 0.05 (0-1); 5% 0.03 (0-1); 2.5% 0.03 (0-1); 2.5% 0.03 (0-1); 15% 0.11 (0-1); 11.3% 0.04 (0-1); 3.8% 0.00 (0); 0% 0.00 (0); 0% 0.75 (0-4); 51.3% 132 (0-13); 51.3% 0.00 (0); 0V. 0.13 (0-1); 13.2% 0.24(0-3); 17.1% 0.04 (0-1); 3.9% 0.04 (0-1); 3.9% 0.08 (0-1); 6.6% 0.04 (0-1); 3.9% 0.15 (0-2); 13.2% 0.07 (0-1); 6.6% 0.01 (0-1); 1.3% 0.00 (0); 0% 1.50 (0-5); 67. Table II shows the data of the 10 patients who died. DS progressed with disease duration (Table III) . A decrease of DS, such as in the pulmonary, gastrointestinal or skin item of the SLICC/ACR Damage Index, reflects the finding that some patients with a higher DS had either died or moved away (Table   m) .
Damage scores in different outcome groups
In 10 and six patients, a search was made for predictors for two major outcomes within the first 10 yr after diagnosis: death and ESRF (Table IV) . The mean pulmonary DS at 1 yr in surviving patients was significantly lower compared to those who had died (P = 0.0095). The mean renal DS at 1 yr of those patients developing ESRF was significantly higher than the corresponding mean in the patients with no ESRF up to 10 yr after diagnosis (P = 0.008). The increased renal DS at 1 yr in those patients developing ESRF was due to proteinuria ^3.5g/day. In those two patients with a renal DS of 0 at 5 yr, at the end of the second year after diagnosis a proteinuria of 0.5 and 1.1 g/day, respectively, as expression of lupus nephritis was present, but proteinuria in this range does not score as damage. The earliest ESRF was observed 2.96 yr after diagnosis. Figures 1 and 2 depict all these findings as Kaplan-Meier survival curves. Table IV also outlines the significant differences in pulmonary, renal, total and weighted DS at 5 and lOyr beween outcome groups. The strong association of renal DS and ESRF at 5 and at 10 yr was to be expected as ESRF is identical with a renal DS of 3.
Damage scores and outcomes in different ethnic groups
In the comparison between ethnic groups, patients of mixed origin were not included in the analysis because of their small number (n = 3). Age at diagnosis did not differ between Caucasians (n = 53; age at diagnosis 35 ± 12.7 yr), Afro-Caribbeans (n = 15; 30.9 ± 11.5 yr) and Asians (n = 9; 28.7 ± 6.5 yr) (P = 0.27). No http://rheumatology.oxfordjournals.org/ Downloaded from statistically significant differences could be observed 1 yr after diagnosis. However, the mean total and renal DS at 5 yr in Afro-Caribbeans were significantly higher than in Caucasians (P = 0.049 and P = 0.036, respectively). The mean weighted and neuropsychiatric DS at 5 yr in Asians were significantly higher than in Caucasians (P = 0.034 and P = 0.027, respectively). Thus, the development of significant differences occurred between 1 and 5 yr after diagnosis. The differences between ethnic groups at 10 yr resembled those noticed after 5 yr: mean total, weighted and renal DS in Afro-Caribbeans and Asians were significantly higher than in Caucasians (see Table V ). Moreover, Caucasians developed ESRF less frequently than patients of other ethnic origins (P = 0.006). This correlates with the finding that at 10 yr renal damage was significantly less common in Caucasians (20.8%) than in Afro-Caribbeans (63.6%) and Asians (57.1%) (P = 0.006). Table IV demonstrates that there was slightly more statistical power resulting from the comparison of weighted DS than from the comparison of total DS: P = 0.008 and P = 0.007 vs P = 0.034 and P = 0.034 (outcome ESRF, 5 and 10 yr after diagnosis). The sole statistically significant difference between Caucasians and Afro-Caribbeans at 5 yr was observed when total DS were compared, whereas between Caucasians and Asians at 5 yr only weighted DS differed significantly.
Comparison of total and weighted damage score

DISCUSSION
By definition, the SLICC/ACR Damage Index scores cumulative damage since the onset of SLE and is therefore likely to increase with disease progression [1] .
The mean pulmonary DS 1 yr after diagnosis significantly predicted death. The relevant items in those who died were either pulmonary fibrosis or pulmonary hypertension (Table II) . This was predictable, as interstitial lung disease [11] and pulmonary hypertension in SLE [12] are known to increase mortality. The mean renal DS at 1 yr significantly correlated with the development of ESRF. This corresponds with the known prognostic value of reduced glomerular filtration rate or proteinuria for poor renal outcome [3, 4] . Moreover, significantly higher renal DS after 5 and 10 yr in patients with ESRF appear to corroborate these findings. It is noteworthy that the significant differences in mean total and weighted DS at 5 and lOyr seem to reflect to a great extent the differences in renal DS. These two findings, being in accordance with the literature [3, 4, 11, 12] , demonstrate prognostic validity for the pulmonary and renal item of the SLICC/ACR Damage Index.
Other organ DS, e.g. the neuropsychiatric or the cardiovascular, or the total DS did not show prognostic value in the present study.
Our report is the first to describe ethnic differences by means of the SLICC/ACR Damage Index (Table V) . Significant differences in renal, neuropsychiatric and total DS developed between 1 and 5 yr after diagnosis, as have been described previously for both renal [13] and neuropsychiatric involvement [14, 15] within 5yr of diagnosis. However, our data suggest that disease progression within the first 10 yr in Caucasians is slower than for Afro-Caribbeans or Asians. Compared to Caucasians, significantly higher mean renal DS at 5 and 10 yr in Afro-Caribbeans [6, 16, 17] , and at 10 yr in Asians [18, 19] , respectively, generally correspond to the literature. The significantly lower occurrence of ESRF in Caucasians, compared to the other ethnic groups, confirms these results. Moreover, a higher mean neuropsychiatric DS 5 yr after diagnosis in Asians than in Caucasians was found. This difference, which is no longer significant at 10 yr, may have occurred by chance. These data demonstrate the discriminatory validity of the renal item of the SLICC/ACR Damage Index, as most significant differences between ethnic groups are corroborated by being present on at least two assessments (Tables IV  and V) and above all are in accordance with reports from other groups [13] [14] [15] [16] [17] [18] [19] .
Statistical power was slightly increased when using the weighted instead of the total DS in terms of comparing different outcomes overall, though not for comparison of ethnic groups (Tables IV and V) . Therefore, the weighted DS offers little advantage compared to the total DS.
We noted a rather low prevalence of different organ involvement, e.g. 13% neuropsychiatric disease at 5 yr and 24% at 10 yr after diagnosis compared to figures of CNS involvement of 12-59% reported by other groups [20] . However, the SLICC/ACR Damage Index scores only those items likely to be relevant to outcome. Migraine, a frequent neuropsychiatric finding in SLE patients, will not score as damage. Moreover, a symptom/finding has to be present continuously for at least 6 months to score. Finally, assessment by the SLICC/ACR Damage Index is designed to be feasible for all physicians to complete, being based on clinical examination and simple investigations (urinalysis, creatinine, X-ray of the chest). Subtle changes such as cognitive impairment will only be scored when they are clinically overt. However, such impairment demonstrable with detailed neuropsychiatric testing or MRI will not be counted as damage in a patient who seems clinically unaffected.
In conclusion, in this study a severe outcome in patients with SLE correlates significantly with a higher mean renal or pulmonary DS at 1 yr. Renal (and total) DS at 5 and 10 yr after diagnosis were significantly higher in Asians and Afro-Caribbeans than in Caucasians. Moreover, as our results are in accordance with the literature prior to the use of the SLICC/ACR Damage Index, they confirm the validity of the SLICC/ACR Damage Index, especially of its renal and pulmonary items. However, because of the size of the studied retrospective cohort, these findings warrant further evaluation in prospective studies with greater numbers of patients. 
